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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Endogenous and added enzymes both have an important effect on the 
quality of cereal foods. Microbial enzymes are being increasingly used to 
facilitate processing and to achieve improved and uniform product quality. 
Amylases and proteases have long been used in baking, whereas 
the use of cell-wall-degrading enzymes has only recently increased. 
Although enzymes act at a molecular level, they are able to induce 
remarkable changes in both the microstructure and the functional 
properties of cereal foods. Commercial enzyme products usually contain 
tailored enzyme mixtures, in which several enzymes act in concert. This 
review article highlights recent progress with respect to the exploitation 
and control of enzymatic catalysis in cereal processing, and places 
special emphasis on the effects on product quality. 
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Rheological properties of enzyme supplemented doughs 
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The rheological behaviour of doughs made with different commercial 
amylases, xylanases, lipases, and glucose-oxidase, singly and 
in mixed combinations was investigated. All doughs showed similar trends 
when subjected to frequency and strain sweep tests. The elastic and 
viscous moduli increased with frequency, and showed a nonlinear behaviour 
for strains between 0.2 and 3 %. Phase angle presented a maximum at 5 hz 
in the frequency plot. Resting of doughs decreased complex modulus and 
increased loss tangent. Enzyme supplementation resulted in softening and 
weakening of doughs immediately after mixing, and further effects during 
resting. Pentosan degrading enzymes caused the main changes, and pure 
lipase preparations the least significant, when compared with 
unsupplemented doughs. Glucose-oxidase reduced the softening effect of 
polysaccharide hydrolysing enzymes. 
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Microbial xylanolytic enzyme systems are reviewed with 
structure of xylan and its interaction with plant cell 
of xylanolytic enzymes e.g. endo-1 , 4-beta-D-xylanase 

(EC-3 .2.1.8) , beta-xylosidase, alpha-arabinosidase, alpha-glucuronidase, 
esterase; production of xylanolytic enzymes; and application of 
xylanases in pulp and paper making, in prebleaching of Kraft 
pulps, in enzymatic debarking, in fiber modification, in production of 
dissolving pulp, in removal of shives, and in retting of flax fibers, and 
in other applications (purifying fruit juices and wines, extracting 
coffee, plant oils and starch, for improving the nutritional properties 
of agricultural silage and grain feed, for macerating plant cell walls, 
for producing food thickeners, for providing different textures to 
bakery products, and in the production of xylose, xylobiose and 
xylo-oligomers and lignin degradation. (269 ref) 
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(endoxylanase I) and pH 9.0 (endoxylanase II) have been characterized (Tenkanen, 
M. , et al., Enzyme Microb. Technol. 14:566-574 (1992)). 

Detailed Description Text (154): 

There are several reports on molecular cloning of bacterial xylanases (e.g., 
Ghangas, G. S., et al., J. Bacteriol . 171:2963-2 969 (1989); Lin and Thomson, Mol . ' 
Gen. Genet. 228:55-61 (1991); Shareck, F., et al.-, Gene 107:75-82 (1991); Whitehead 
and Lee, Curr. Microbiol. 23:15-19 (1991)). Recently, reports on the cloning of 
xylanases of filamentous fungi have also been published, including those of 
Aspergillus tubigensis (van den Broeck, N . , et al., "Cloning and Expression of 
Xylanase Genes from Fungal Origin," EP 0 463 706 Al (1992)), A. niger var. awamori 
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eds., Uni Publishers Co., Ltd., Tokyo, Japan, pp. 439-445 (1992); Torronen, A., et 
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9) cloned of the wild-type strain QM6a by us (see also Suominen, P., et al., 
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for Applications in the Pulp and Paper Industry, " in Biotechnology in Pulp and 
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Bio/Technology 10:1461-1465 (1992) were not completely identical. The main 
differences were between the sequences of pre-propeptides thus suggesting 
differences in the signal processing. 
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